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(71) We, Champion Spark Plug Com- 
pany, a corporation organized and existing 
. under the laws of the state of Delaware, 
United States of America having our principal 
5 offices at 900 Upton Avenue,. Toledo, Ohio, 
United States of America, do hereby declare 
the itmntion, ifor whidi yve pray that a patent 
m&y be granted to. us, and the method by 
which it is to be pexformed, to be paxdcularly 
10 described in and by the following states 
. ment : — 

This invention relates generally to ajnethod 
.of jiring^a^pbiality^of ebngated^rticles mj 

15 At the present' time it is difficult to load 
small elongated! articles such as green sfKuk 
plug insulators into saggers for firing in a Idk 
such that the articles remain spaced axd 
upright during firing. If the articles are not 

20 upright during firing, a high percentage may 
be defective due to <warpage. The problem is 
particularly difficult because of variations in 
sagger -ware size. It is scldbm poss&lc to pack 
the articles tighdy enough so that during 

25 subsequent moving of the saggers they will not 
tilt or faU over. Even if possible, it may be 
undesirable to pack the articles ri^xtty because 
of ware damage. 
Accordingly, it is an object of the present 

30 invention to provide a method of fixing a 
plurality of small elongated articles in a kiln 
such that the number of defects caused in 
articles diuring firing in a kiln is reduced. 
The present invention consists in a method 

35 of firing a plurality of elongated articles in 
. a idhi comprising the steps oif, placing in a 
sagger having a generally horizontal lx>ttoiii^. 
.a generally planar combustible spacer having 
a plurality of apertures adapted to receive and 

40 to hold the articles upright, said apertures hav- 

. ing a centre-to-centre spacing greater than the 
maximum lateral dimension of the upright 
articles, supporting said spacer in a generally 
horizontal position at a level spaced ^ seleaed 
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distance above the bottom of the sagger, and 
placing the articles in an upright position in 
said apertures. 

In lie accompanying drawings: 

•Figure 1 is a top plan view showing a comr 
bustible support according, to the present in- 
vention: 

Figure 2 is an enlarged cross-sectional view 
taken along line 2 — 2 of Figure 1 showing 
formed cups of the invention in detail^ 

Figure 3 is a side elevation of a portion 55 
of the support showing elongated articles posi- 
tioned in ^die cups; and 

iFlgure 4 is a cross-sectional side view of 
two stacked saggers, each holding a support 
and articles. 

Refeifring to Figure 1, the tray or support 
10 comprises a single flat sheet 12 of combus- 
tible material having a plurality of spaced cups 
14 formed therein. 

The shie^ il2 is made from a niaterial which 65 
will bum easily and leave at most a trace of 
ash. >i?referably, the material is a synthetic 
resin, e.g., a low ash, non-filled uhoriented bu- 
tyrals, polystyrene or polyethylene, however, 
other combustible materials such as cellulosic 
sheets are satisfactory. To reduce the cost and 
the amount of ash fornoed during combustion, 
the material should be just thick enough to 
have the necessary strength to support the 
articles. 

Construction of the cups 14 is shown in 
detail in Figure 2 and 3. When the support 
10 is manufactured from a flat sheet of mat- 
erial il2, cups .14 can be vacuum formed or 
pessed into the sheet; where the support ilO 
is manufactured from raw material, it can be 
injection molded. The vacuum forming process 
will normally cause the sides 16 to be tapered 
toward the bottom '18 of the cups .'14 and will 
cause the bottom 18 of the cups to be very 
thin. However^ the use of a mould as the cups 
are vacuum formed will produce a more uni- 
form thickness in the walls and the bottoms 
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of the cups il4. This may be necessary to give 
the support adequate streng^. The sides 16 
of the cups 14 serve primarily to support the 
sheet 12 above the horizontal sagger bottom 
5 20 and secondarily to hold the artides 22 
straight in the cups 14. The bottoms 1-8 of 
the cups '14' serve no useful purpose and may 
therefore be very thin; As shown in 'Figure 
3, the weight of the articles 22 will flatten 

10 or collapse the thin bottoms 18 of the cups 
14. If the sheet 12 and the cup sides .16 bum 
away before the cup bottoms .18 bum away 
the thin, collapsed bottoms 18 are not thick 
enough to cause the articles 22 to till or fall, 

15 The combustible support 10 can be designed 
to hold any small elongated artides 22 which 
are to be fired in a kihi, such as spark plug 
insulators as shown in Figure 3. The cups 14 
are. shaped to receive the upright articles 22. 

20 The centre-to<entre spacing of the cups il4 
is sH^tly greater than the maximum diameter 
A of the artides 22 (see Figure 3). Coi^- 
quently, the artides 22 are separated and held 
upright by the support »10. 

25 Referring to Figure 4, which is a cut eway 
view of two stacked saggers 24 and 26 and 
a sagger cover 28, the sheets .12 of the combus- 
tible supports «10 have overall dimensions 
slightly smaller than the interior dimenaons 

30 of the saggers. This fadlitates insertion into 
the sagger, but movesnent of the supports 10 
withm the saggers is minimized. Since the sup- 
ports lie are preferably of than synthetic resin- 
ous material, ihey will not support ±e full 

35 wdght of the arddes and are, therefore, insert- 
ed niio the saggers prior to loading of the 
arddes 22 thereinto. However, the support can 
be constructed thick enough to act as a tray 
and, in that instance, can be filled before it 

40 is placed in the sagger. 

In one example of the support, a sheet of 
synthetic resinous material ai>out OjOI mch 
. thick and about 13 2/5 indies square is va- 
cuum iformed with an 18 by 18 grid of spaced 

45 holes 9/16 inch in diameter to receive green 
spark plug insulators. The material selected 
should produce less than 0.02% ash when 
burned to prevent discoloration of the insula- 
tors. The support is then placed in a sagger 



having interior dimensions of about 13 1/2 50 
inches square and 4 inches high and a wall 
thidness of 5/8 inch. Six to mnc saggers are 
filled with green spark plug insulators and 
stacked. The stack is. then covered and con- 
veyed through a kilh for firing. 55 

In another embodunent of the invenuon, the 
support comprises a single flat sheet of com- 
bustible material having holes cut into it 
adapted to receive the upri^t articles. The 
sides of cooperating sabers are notched or 60 
grooved to hold tlw support at . a predeter- 
mined height above die bottom of the sagger. 

•It will be appredated that akhough the caps 
are shown as formed with rounded bottoms, 
any other convenient shape may also be 65 
fonnjed. In many instances a generally flat bot- 
tom for the cups will be required. 

♦\CmT WE QLAIiM 'IS : 

.1. A method of firing a plurality of elongat- 
ed articles in a kiln comprising the steps of, 70 
pkdng in a sagger having a gex^rally horizon-, 
tal bottom, a generally planar combustible 
spacer having a plurality of apertures adapted 
to receive and ta hold t& artides vprigh^ saM 
apertures having a centre-to-centre spacing . 75 
greater than tiie maximnm lateral dimension 
of the upright artides, supporting said spacer 
in a generally horizontal position at a level 
^aced a . selected distance above the bottom 
of the sagger, and piadng the artides in an 80 
upright posinosi in said apertures. 

2, A medKxi as claimed in claim 1, wherein 
the apertinres in the spacer form open tops of 
cups wliich provide the support for said spacer. 

.3. A method as claimed in claim 2 wherdri 85 
each cup has a thin collapsible bottom which 
does not prevent the article from standing 
uprigte in the sagger if the rest of said spacer 
bums away. 

4. A method as chimrd in daim •! or' 2 90 
wharein the spacer is fabricated from a thin 
sheet of a combustibte synthetic resinous mat- 
erial. 

5. A method of firing a plurality of elongat- 
ed arddes in a kiln substantially as described. 95 

MARKS & GLEiRK, 
Oiartjered Patent Agents, 
Agents for the Applicants. 
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